should include one, or preferably two, series fuses, one in each lead, which will operate in the event of a short circuit.
With regard to the use of diathermy apparatus and cauteries, the danger is, in these cases, well recognized, and its elimination is largely a question for the ana%sthetist in his choice of anaesthetic and mode of administration.
I would like to thank Dr. W. A. Low for his courtesy in supplying me with information about the nature of ancesthetic mixtures in general use. LITERATURE BONE and TOWNEND, " Flame and combustion in gases," Longmans, 1927. FINCH and collaborators, " Gaseouis combustion in electric discharges," a series of nine papers to which references are given in Proc. Roy. Soc., A, 1934, cxliii, 482 . FINCH and collaborators, " Electrical ignition of gases," a series of ten papers to which references are given in Journal of the Chemical Society, 1934, 75, and in Journ. Inst. Auto. Eng., 1934, iii, 40. [May 3, 1935] The Joint Arnesthetics Committee: A Retrospect of Eleven Years' Work By CHARLES F. HADFIELD, M.D.
HISTORY ABOUT the year 1923 an increasing number of statements became prevalent concerning unusual effects following the administration of nitrous oxide gas. The matter was discussed at several meetings of the Council of this Section and it was suggested that such irregular anaesthesias might be due to impurities in the nitrous oxide used. This appeared probable as, the gas not having been at that time included in the Pharmacopceia, there were no official standards of purity. About the same time the Medical Research Council was interested in similar subjects and after some negotiation between this Society and the Medical Research Council, a joint committee came into being early in 1924.
Personnel.--The Committee was composed of six persons: Dr. Blomfield, Dr. Shipway, and Dr. Hadfield, appointed At an early meeting the late Professor Storm van Leeuwen, Professor of Pharmacology at the University of Leyden, was appointed a Corresponding Member, Professor H. B. Dixon, F.R.S., of Manchester, an eminent authority on the ignition points and explosions of gases, was co-opted in 1926. In 1932, Professor Pannett, F.R.C.S., joined the Committee, as representative of the Surgical side. Unfortunately we have to deplore the loss by death of two of our most active members, namely Professor Dixon, in 1931, and Professor Pembrey in 1934 . Professor Storm van Leeuwen also died two or three years ago. The place of Professor Pembrey has recently been filled by the appointment of Mr. Spurrell, M.Sc., F.R.C.S., Reader in Physiology at Guy's Hospital.
Dr. Harold King, of the Chemical Department of the National Institute for Medical Research, has frequently attended meetings and has done much chemical research for us, although not a member of the Committee.
The first meeting of the Committee was held in this building on March 27, 1924. Dr. Blomfield was elected Chairman and I undertook the duties of Honorary Secretary, and we have remained in office ever since.
NITROUS OXIDE
The first investigation to which the Committee directed its attention was that of the purity of nitrous oxide. A very large amount of information was quickly amassed and I was able to place much of it before members of this Section in a paper I read here in 1926. I was able to point out that although no official standard of purity existed, the qualitv of gas supplied by the various manufacturers had been found to be excellent. When we had been given the opportunity of testing the nitrous oxide said to have given rise to abnormal symptoms, in practically no case had any relevant impurity been discovered. After the date of my paper much excellent further work was done for the Committee by Mr. A. N. C. Bennett, M.Sc., At this time the Committee had come to the conclusion that nitrous oxide never contained carbon monoxide in appreciable quantities. Quite late in the investigation, however, this conclusion was found to be erroneous, as, in examining a further sample of gas for the Committee, Sir Robert Robertson, the Government Chemist, was able to detect traces of carbon monoxide, not only in a particular cylinder complained of but also in others purchased at random. This impurity had escaped notice before owing to its being present in such small quantities that it could only be detected by more delicate tests than had been used hitherto. These tests were the iodine pentoxide test and examination with a Hartridge reversion spectroscope. These two methods were found to yield almost exactly similar results. The amount of carbon monoxide found in any specimen was almost negligible, but its very presence called for investigation. A source that could frequently produce a small quantity might under slightly different circumstances produce sufficient to be toxic. We had some amusing discussions on the subject between the chemist and the physiologist. The latter asked the chemist how the carbon monoxide got into the gas and he was not unwilling to reply to a question, for which he had no satisfactory answer, by asking the physiologist what percentage of carbon monoxide might be regarded as harmful. Physiology was not quite ready to lay down the law on this point and so again asserted that what was really required was to determine the source of the carbon monoxide and, if possible, eliminate it altogether. The answer to the chemical problem was found by Professor H. B. Dixon, working in conjunction with the Condensed Gas Company of Manchester. It appeared that the ammonium nitrate used in the manufacture of nitrous oxide sometimes contained small chips of wood or other organic material derived from the barrels or cases in which it was packed. When heated in the retort most of these fragments are burnt to carbon dioxide which is removed in the purifying process. However, during a brief later stage, any chips not already consumed tend to become only partially oxidized into carbon monoxide in the diminishing quantity of oxygen still available. This formation of carbon monoxide, then, only takes place in the short interval when the oxygen of the air originally present is insufficient to make carbon dioxide and yet has not been entirely replaced by nitrous oxide. The obvious remedy is to discard all gas formed before this takes place, or alternatively, to ensure that the ammonium nitrate used is absolutely free from organic matter.
Many other facts of great physico-chemical interest were accumulated during the various researches carried out by, or on behalf of, the Committee but it would take too long to describe them here. The Committee, I believe, intended to issue a monograph embodying a general review of the subject but this has never been done. The difficulty has been to find anyone with the necessary leisure and industry, combined with adequate knowledge of physics, physiology, and chemistry. We have in our records ample material for such a monograph which, I have little doubt, the Committee would be willing to place at the disposal of a suitable person. ETHER Anaesthetic properties of pure ether.-At the time the Committee started its work there had been a revival of the suggestion that absolutely pure ether has little or no ansesthetic action, this property being almost entirely due to small quantities of impurities then not unusually found in ancesthetic ether. As the discussion of this very important subject became rather heated, I hope I shall be excused for not reopening it now. It should be mentioned, however, that Dr. King prepared some exceptionally pure ether for us at Hampstead which the Antnsthetic Members of the Committee found to be a very potent anesthetic. By an entirely new process our corresponding member, Professor Storm van Leeuwen, also prepared very pure ether which was not only an excellent antesthetic but also exceptionally stable when exposed to the action of air and sunlight.
The quality of standard anesthetic ethers.-On several occasions the help of the Committee has been sought by manufacturing firms and hospital authorities who have been told that one or more particular ethers (of standard make) were less potent or more irritating -than others. In some cases we have been supplied with quantities of the rival ethers and have always found them to be equal in chemical purity and anesthetic potency. It appears that in such matters the old proverb about the dog with a bad name is very true. Once a statement is authoritatively made that ether A is inferior to ether B, it will gain credence in an amazing way, although the two are really of equal merit. One example out of several will suffice. The Medical Superintendent of the Base Hospital in one of our Colonies wrote to complain that the anmesthetists were asserting that the three British ethers supplied were deficient in anaesthetic power while certain German and American ethers were more potent. It should be noted that the British ethers mentioned were well known to the Committee as being above reproach, and also that conditions of ocean transport could not be blamed, as they applied almost equally to all five. The Committee assured the Medical Superintendent that it believed there was no basis for theso complaints of Britishl ethers, and suggested that he should have all the ethers decanted into plain bottles with distinguishing marks known only to himself. This plan proved successful and in clinical use no one was able to distinguish what had formerly been described as the " good " from the " bad." It was satisfactory to be thus able to do a good turn to Empire trade.
Manufacture of ether from ethyl alcohol.-Although there seemed to be little evidence that ether specially made for anaesthesia from ethyl alcohol was essentially better than the so-called "methylated ether," the Committee thought it would be much better if the former could be more economically placed at the disposal of anesthetists. The difference in price was almost entirely accounted for by the duty payable on the ethyl alcohol used. Several firms suggested that they would prefer to make " ethyl ether " at a price comparable to that of " methylated ether " if they could be allowed to use, and suitably denature, " duty free" ethyl alcohol. There was also a rumour abroad that one firm had in some way received authority to do this, to the commercial detriment of the others. I was therefore instructed in November 1928 to write to the Board of Customs and Excise to ask for information on the subject, particularly inquiring whether special facilities were, in fact, granted to any one firm, and whether, if so, they could not be extended, and under what conditions, to all makers of anaesthetic ether. The negotiations which followed resulted in the Board granting the concession to all firms under certain conditions. These conditions-which dealt with the methods of manufacture, and official inspection at each stage of the process-were, when issued, found to run to many pages of closely written typescript, and were declared by the manufacturers to be so onerous as to be impossible from the commercial point of view. It seemed at the time that nothing had been done beyond the establishment of a principle. However, the Committee, having obtained this concession of the principle, thought that any further steps should be left to the manufacturers. Several of them seemed to regard the position as hopeless, but Messrs. Howard and Company, acting with and for Messrs. May and Baker, decided to carry the matter further. This they did with such success that they reported to me some weeks later that the Board had so Proceedings of the Royal Sociey of Medicine 28 modified their conditions as to remove most of the difficulties, and that manufacture could begin as soon as the necessary alterations in the plant had been completed. But our satisfaction was short-lived, because only a few days later Mr. Howard rang me up to say that the Board had added a proviso that every anasthetist who used this ether would be required to take out a licence to do so. The Directors of this firm must have inherited a large share of the obstinacy of their Puritan ancestors, for they still did not give up. How they managed it I have never quite understood, but in some way they got this impossible condition rescinded. As a result, all makers of ancesthetic ether are reaping the fruits of their work and are making their ether from " duty-free" ethyl alcohol. Impurities in ether.-In 1925 Dale and King, working at Hampstead, carried out some animal experiments with a view to testing the toxicity of the commoner impurities sometimes present in ether. It was found that pure ether, heavily charged with added peroxides, produced no obvious ill-effect when administered to a cat. If, however, the impurities of a really " bad " ether were concentrated and then added to the ether being administered to a cat, the animal soon stopped breathing. After revival, the anaesthetic was continued without difficulty with good ether, but return to the bad ether quickly caused cessation of respiration once more. From these and similar experiments it seemed likely that the bad effects of impure ether were not due to the peroxides, but to other substances such as, possibly, formic acid. The presence of peroxides, however, might be a fair index of the presence of such substances. Unfortunately they were unable to continue these interesting experiments further.
Ether convulsions.-The Committee has interested itself very much in the question of the causation, prevention, and treatment of these rare but frequently fatal complications of ether aneesthesia. It may be admitted at once that practically no progress has been made. It may be remembered that I read a most inconclusive paper on the subject before this Section in 1928. As far as I can see we are no nearer the explanation of these convulsions now than we were then. Not infrequently letters appear in the medical journals from anaesthetists who have met a case or cases. A reasonable explanation is often then suggested in some particular factor in the special method or conditions of that administration. But what is forgotten is that undoubted cases have been recorded when none of the special factors mentioned were in operation. At one time I collected notes of quite a number of cases and was much impressed by the fact that they had occurred with all methods of ether anusthesia. Closed ether, open ether, gas-oxygen ether, hot ether vapour, cold ether vapour, with oxygen and without, with nitrous oxide and without, with carbon dioxide and without, and so on, and so on. The Committee took steps to inquire whether these convulsions were prevalent in other countries and letters were written to the United States and some European countries. No useful information resulted.
It has often been suggested that the problem should be investigated by animal experiments. But so far we have no evidence that the condition occurs in animals. Even if it does, with the same frequency as in humans, the prospect of having, possibly, to anesthetize anything between five and fifteen thousand animals before meeting a case is rather discouraging.
Not only is the problem quite unsolved but we are without any reasonable plan for investigating it further.
Ether in the 1932 British Pharmacopceia.-Before leaving the subject of anesthetic ether I should like to draw attention to the very stringent standards officially laid down in the current edition of the Pharmacopoeia. I shall mention later the correspondence that has taken place between the Pharmacopoeia Commission and the Committee. There is no doubt that the high standard now required is, in part, due to the work of the Committee in investigating impurities and especially in securing for manufacturers facilities for using " duty-free " ethyl alcohol. A leading maker assured me that to make ether of the new Pharmacopoeia standard from methylated spirit is wellnigh impossible. The statement that pure ether can be improved by various alterations and additions is one that tends to crop up from time to time, and, after being in the background for some ten years, is due for a fresh appearance on the stage. The Pharmacopoeia standard for anesthetic ether being what it is, it is obvious that all ethers complying with it must be entirely above suspicion. It is impossible to believe that any two such ethers can possibly differ from one another in potency, odour, irritating qualities, or any other feature. Any ether good enough to pass the Pharmacopoeia tests and to retain the purity thus assured under all reasonable conditions may be regarded as a perfect ether for all antesthetic purposes.
IGNITION
In 1925 the attention of the Committee was drawn to a fatal explosion which had taken place in a London hospital. The patient was being anesthetized endotracheally with gas-oxygen-ether during an operation for the repair of a fractured mandible. It was found necessary to dry the bone, and for this purpose a dental rubber and metal instrument was used. Air was drawn in and out through the flame of a spirit lamp and then directed on to the bone. Great care was taken to ensure that no incandescent particles were present and that the metal nozzle was not glowing. In spite of this an explosion took place, extended into the thorax, and killed the patient. The conditions were exhaustively examined by Professor Dixon, who made the surprising discovery that a suitable mixture of oxygen with ether vapour will ignite when in contact with metal some 3000 to 350°C. below visible red heat. Following this, Professor Dixon carried out numerous experiments on the ignition temperatures of various anesthetic vapours. His chief apparatus consisted essentially of a strong but transparent cylinder, the temperature of which could be varied within a wide range, and containing a jet through which any desired vapour could be introduced. The cylinder was filled with one gas and another introduced through the jet, and then the temperature at which ignition or explosion occurred was noted. Sometimes, I believe, the explosion was sufficiently forcible to disintegrate the whole apparatus but, curiously enough, Professor Dixon always escaped.
It is imDossible to detail here all the interesting and imhportant results which he obtained by these and similar means. Perhaps the most pertinent to our subject was his discovery that under suitable conditions nitrous oxide will support combustion as actively, or even more so, than oxygen. With an even jet of hydrogen gas burning in his cylinder full of oxygen the flame might be, say, two inches in length. On replacing the oxygen by nitrous oxide, the other conditions remaining the same, the length of the hydrogen flame might be increased to say three inches. To us anwesthetists this observation is of very obvious importance, otherwise we should be apt to regard nitrous oxide as an inert and essentially safe gas as far as explosions are concerned, whereas this is far from being the case. It is, of course, true that under no circumstances will nitrous oxide ignite or burn itself. It is rather that in the presence of other inflammable vapours it will supply all the oxygen necessary for ignition in the accidental presence of a spark or flame.
NEWER ANAESTHETIC AGENTS The Committee has since its formation considered it to be one of its duties to assist in the discovery and investigation of new anesthetic agents and also to promote and facilitate the supply of those which were difficult to obtain. I can only briefly mention what has been achieved in this direction under the individual products.
Ethylene.-When the Committee first became interested in ethylene it was already fairly well established as an aniesthetic in America, but was unobtainable 29( here except by the manufacture of small quantities in chemical laboratories or by importation from the United States. The former method was too laborious to be of much practical use, and the latter was, naturally, very expensive.
The Committee, therefore, took a great deal of trouble in its various attempts to get ethylene of sufficient purity for anesthetic purposes, manufactured in this country. Eventually the British Oxygen Company undertook the manufacture. Unfortunately for them the venture has not proved a commercial success as far as anoesthesia is concerned. After some initial boom the sale for this purpose has fallen almost to zero. As a set off to this, however, the Company supplies a steady demand for ethylene which is extensively used for the unexpected purpose of hastening the ripening of green fruits imported into this country. The reasons why ethylene has not proved more popular as an anesthetic on this side of the Atlantic are probably two in number-the fear of dangerous explosions and the unpleasant smell. With modern methods of closed circuits and carbon dioxide absorption it is possible that the gas may become more popular. While the negotiations were in progress the Committee purchased certain quantities of ethylene from the United States, Some of this was used clinically by Dr. Shipway, who with Professor Pembrey also conducted animal experiments at Guy's Hospital.
An attempt was made to eliminate the objectionable smell of ethylene which it was thought might be due to an impurity. Professor Williams had a number of experiments made at University College, and reported that the impurity, if present, was too volatile to be retained by activated charcoal or silica gel. Dr. Houseman, in the laboratories of the British Oxygen Company also made unsuccessful attempts to get rid of the odour. In the end it did not appear too certain that the odour was due to an impurity at all. In spite of the "pleasant ethereal odour" referred to in chemical textbooks the smell may be that of the pure gas. As against this view, however, is the fact, kindly communicated to us by Mr. probably present in small quantities in some samples of otherwise fairly pure ether. Its presence is not easy to detect, and its separation is difficult, as its boiling point is almost the same as that of ethyl ether. At one time it was hoped that it might prove to be the cause of ether convulsions but such evidence as was obtained showed no justification for this view.
Cyclohexine.-Another promising anesthetic agent, the action of which was investigated by Dale, Pembrey, and Shipway, was cyclohexine. They came to the conclusion that although this gas has definite anesthetic properties it is too dangerous for practical use.
Acetylene.-The action of acetylene was investigated by Pembrey and Shipway. At first there was some difficulty in obtaining it, as the manufacturers abroad seemed unwilling to supply any unless the very complicated and expensive German apparatus suggested for its administration was ordered at the same time. These difficulties having been overcome, Pembrey made some animal experiments, and Shipway used it on a number of patients. He first reported very favourably, saying he obtained good muscular relaxation, rapid recovery, and little post-anesthetic disturbance. Further experience, however, caused him to modify his views somewhat. There seemed to be a good deal of bronchial and pulmonary irritation associated with its use, possibly due to contamination with acetone. Investigations made for us on the best method of removing the acetone seemed to show that the only effective way was by washing in a water-tower-a method extremely inconvenient for an operating theatre. He also considered the smell of acetylene to be rather more objectionable than that of ethylene. Some time later a letter was received from the makers saying that, owing to some serious explosions that had occurred, they were asking for the return of all apparatus and the discontinuance of the use of their gas pending further investigations.
Propylene.-Another gas investigated by Dale, Pembrey, and Shipway was propylene. Some supplies were kindly furnished by Messrs. Howard, of Ilford, whose chemist, Dr. Blagdon, interested himself very much in its manufacture and purification. It is interesting now to note that he thought his chief difficulty would be the separation of propylene from cyclopropane, which might be present as an impurity but would probably be inert. Propylene was considered to be rather less malodorous than ethylene, and after some very successful experiments made on rats by Pembrey, Shipway administered it to several patients. He found it less satisfactory than with animals, owing to the excessive salivation produced. He also noticed some rather alarming cardiac effects which might or might not be due to an impurity. Blagdon did his best to eliminate any such impurity and even worked out a fresh method of preparation but was not very successful. In the end Shipway was so troubled by the excessive salivation and so alarmed at the cardiac irregularities that he discontinued the use of propylene.
Butylene.-The same observers made some experiments with butylene, also supplied by Messrs. Howard, through Dr. Blagdon. Its smell was found to be most objectionable and its anesthetic action very doubtful.
Cyclopropane.-It is only within the last year that the Committee has interested itself in cyclopropane-that is nearly ten years after it had been considered as a troublesome and probably inert impurity of its isomer, propylene. Cyclopropane, when we first turned our attention to it, was already establisbed as a potent antesthetic agent in the United States, though even there it was only being manufactured on what might be termed an experimental basis. Still even at that time, in spite of the almost prohibitive cost of the imported gas, much excellent work had already been done with it in this country, notably by Dr. Rowbotham and his anasthetist colleagues at the Cancer Hospital and elsewhere. This being the case, the Committee considered that its most useful function would be to explore the possibilities of getting cyclopropane manufactured in this country, if possible, at a reasonable price. In any case the home product should be much cheaper than the imported, as, in addition to the freightage charges and the difficulties already referred to, the duty charged by the Customs is very high. Even if we were successful in getting cyclopropane made here, our experience with ethylene convinced us that this would involve long negotiations probably extending over many months. Meanwhile those already working with it, and others who wished to do so, were hampered or actually held up on the matter of cost. Fortunately the Committee had at its disposal certain funds, from a source that will be mentioned later, and it was decided that this money could not be expended better than by obtaining the consent of the Medical Research Council to use it in importing a few cylinders from America. This was done and some £70 worth was bought. In this way, small, but adequate, supplies were obtained to enable work with cyclopropane to be continued or initiated at the Cancer Hospital, St. George's Hospital, University College Hospital, and Guy's Hospital.
With regard to home manufacture, we were in a fortunate position in that not long previously the Committee had been in communication concerning anesthetic matters, with what is, I suppose, the largest chemical manufacturing firm in the country. I had had a long conversation with two of the leadiDg commercial and technical experts of this company and had, I think, been able to be of some service to them. Accordingly we approached this firm and from the first received a very favourable reception for our idea of getting them to make cyclopropane. The technical difficulties appear to be considerable and trouble was anticipated in obtaining adequate supplies of the raw material-trimethylene glycol. However, the firm has already made several small cylinders of cyclopropane though only by rather laborious and non-economic methods. The gas so obtained has been found by chemical analysis to be of great purity, it has been tested by a few animal experiments, and has been administered to a number of patients by :Rowbotham. He reports that the results obtained were at least as good as those with the imported American gas. He has now some further supplies from the same source and, although I am not in a position to say that a definite decision has been reached, I have little doubt that the firm in question will soon be erecting a small plant for the commercial manufacture of cyclopropane.
There is always the difficulty in such negotiations that, on the commercial side, the manufacturers naturally ask for some estimate of probable consumption if the gas is put on the market. Such a question is always very difficult to answer and is especially so in the case of a gas like cyclopropane. It does not appear likely that the demand for cyclopropane, even if it becomes popular, would ever be comparable to that for nitrous oxide. In the first place, it is a far more potent anaesthetic and therefore considerably less is required per case even if carbon dioxide absorption is used in each instance. Again, its very potency is against its replacing nitrous oxide in general use. Unless administered with adequate skill and experience, it will obviously be a less safe gas than nitrous oxide and its employment is likely to remain, for the present, in the hands of the specialist ansesthetist rather than of the general practitioner.
THERAPEUTIC TRIALS OF NEW AGENTS
Since 1927 the Committee has been approached by one or two foreign manufacturing drug firms, with the request that a particular product should be investigated and reported on by the Committee before they placed it on the market. In* each case the makers realized that they had a useful-but at the same time a potent-agent, which might prove dangerous if used indiscriminately by practitioners without special knowledge of its qualities. From the point of view of the public and the medical profession, such risks should obviously be avoided, and the manufacturers also are commercially interested in ensuring that their produce should not be discredited by disasters due to unskilled usage. This procedure of getting a new medicament scientifically tested before issuing it for general sale has, I think, commended itself to the profession as a whole. Since the Committee first undertook work of this kind the Medical Research Council has appointed a special Committee, the Therapeutic Trials Committee, to organize and supervise such investigations. This latter Committee has drawn up stringent rules and conditions under which the trials are conducted. These rules, which have to be subscribed by the manufacturers, ensure that the findings of the Committee shall not be improperly used for advertisement and that favourable and adverse verdicts shall receive equal prominence.
Avertin.-The first new product to be tested in this manner by the Committee was avertin, which in 1927 had already been largely used in Germany, its country of origin. Messrs. Bayer Products., who were responsible for the introduction of avertin into Britain, undertook to place supplies at the disposal of the Committee but to refrain from issuing it to anyone not authorized by the Committee until such time as we were able to issue a report. We, on our side, made careful trials ourselves and gave supplies to a number of ansesthetists, on condition that their impressions should be sent to us for incorporation in our report, due acknowledgment being, of course, made of the work of each investigator. I think few, if any, will suggest that this method did not prove eminently successful, As a result avertin has now come into such general use that it is quite unnecessary for me to say anything further about it here.
Evipan.-Evipan was the second new product to be tested out by us, using exactly the same procedure. It again was placed in our hands by Messrs. Bayer Products. Since our favourable report was issued, evipan has been so well received and has been the subject of so much discussion that again it is quite unnecessary for me to consider it further.
Di-vinyl ether and vinethene.-This is the third, and at present the last, new anEesthetic agent that has been introduced into this country under the auspices of the Committee. As it is still very new and at the moment not yet, I think, actually obtainable here, I may say a little more about it. Shipway and others had long been interested in di-vinyl ether which was known to be a potent anaesthetic but difficult to make and still more difficult to stabilize when made. When, however, Messrs. Merck and Co., managed to overcome both these difficulties satisfactorily the Committee gladly undertook to make extensive trials of their product in England. The di-vinyl ether made by this Company is made relatively stable by the addition of a stabilizing agent. Even so it has to be packed into sealed small bottles, the filling being done in an atmosphere of nitrogen. When once opened, the contents of a bottle should be used within a few hours or discarded. In order to be on the safe side the Company also deprecate even a sealed bottle being used more than a few months after its manufacture. The finished product is marketed under the trade name of " vinethene."
Before leaving the subject of therapeutic trials, I should like to say a word in answer to some slight dissatisfaction, hints of which I have heard, though I have never known it openly expressed. In plain language it seems to have amounted to A asking why B or C should have avertin or evipan or vinethene to experiment with when he has not. The reply is, of course, that in such an investigation it is impossible to extend the number of workers indefinitely, not only because the amount of material is limited but also owing to the undesirability of having too many individual results to compress into a joint report. It is obviously better to have the considered opinions of a few workers who have had a good number of cases than the chance impressions of a larger number, each of whom has only administered the new agent to two or three patients. We have done our best to do the work ourselves and to obtain assistance of others whom we considered suitable for the purpose. That hosts of other anasthetists would have served the Committee equally well is undoubted.
PHYSIOLOGICAL RESEARCH In addition to the many subjects already referred to, the Committee has been responsible for a considerable amount of physiological and pharmacological research connected with aneesthesia. Even were I competent to review these researches, to do so would take too long, and they are perhaps a little outside the more immediate interests of this Section. I will content myself with mentioning a few only. Reference to another will be made later.
Miss F. Stephen, M.Sc., M.B., during 1928-9 , conducted a long research on "Physiological metabolic changes associated with anesthesia " at the suggestion and under the supervision of Professor Raper, at Manchester University.
The late Professor Pembrey was continually engaged with various other workers in investigating a variety of physiological problems connected with anesthesia, JUNE-AN.m8TH. 2 * With Kanaar and Skelton-Browne he published a paper on "Respiratory exchange during antesthesia." Another paper was in collaboration with M. Maizels on " Observations upon the respiratory exchange, temperature, and sugar in the blood of ansesthetized animals." Other work done in association with Shipway has already been referred to.
GRANT FOR RESEARCH In July 1932, the Committee was informed by Sir Walter Fletcher, the Secretary of the Medical Research Council, that an anonymous testator had left a considerable sum which he desired should be devoted to research on improvement in knowledge in anaesthesia and analgesia. The Council therefore made application to the Committee for suggestions as to the best use to which these funds could be applied. While delighted to have such means placed more or less at its disposal, the Committee found it surprisingly difficult to select a suitable subject for research, which would, at the same time, comply with the desires of the donor and also be of real service to the science of anesthesia. Much consideration and several meetings were devoted to the subject. Finally the Committee decided to recommend to the Council that the grant should be employed upon an investigation on the effect of anesthesia upon the functional condition of the kidney. The Committee suggested that in the first instance the investigator might devote his attention to the action of avertin, as this seemed a matter on which information was specially important at the time. Further, the Committee thought that he might later usefully extend his studies to include the after-effects of prolonged anssthesia with ether. The Council agreed with this suggestion and, in consultation with the Committee, appointed Mr. N. E. Pitt, M.B., B.S., to undertake the work. It was further arranged that Mr. Pitt should carry on the investigation in the Physiological Laboratory of Guy's Hospital in close association with Professor Pembrey, Dr. Osman, and Sir Francis Shipway. From time to time Mr. Pitt submitted interim reports of his work which was later, at the request of the Committee, specially directed to the effect of avertin upon renal function and structure in operations for thyroid enlargements associated with hyperthyroidism, performed on patients under avertin, with or without the addition of local analgesia, and/or nitrous oxide and oxygen. The work was completed, and was under general review and arrangement by Professor Pembrey, at the time of his death. This sad event, combined with some other circumstances, was the cause of delay in the publication of the results. These difficulties have now been overcome and two papers by Mr. Pitt should appear very shortly. One, containing his more general conclusions, will come out in one of the general medical journals, while the second, entering into his results and figures in more detail, is planned to appear in the Guy's Hospital Reports. Some of the remaining funds from this source were devoted to the purchase of cyclopropane from America.
While on the subject of grants for research, it would not be out of place to mention the very generous manner in which the Medical Research Council has met the numerous requests made by the Committee for financial assistance. The grant for Mr. Pitt's work was a special one not directly concerned with the finances of the Council. Apart from this, however, the numerous investigations made by the Committee, to only some of which I have specially referred, nearly all required funds.
In the cases of Miss Stephen and Mr. Bennett, the amounts expended were maintenance grants. In nearly all other instances the money allotted was used in the purchase of apparatus and the payment of technical assistance, the actual investigator being unpaid. It should certainly be placed on record that on every occasion on which the Committee has applied to the Council for financial help this has been granted.
-211 tA m. BRITISH PHARMACOP(EIA At an early stage in its history the advice of the Committee was sought by the Pharmacopoeia Commission, which was then engaged in the preparation of the 1932 edition. The Committee strongly recommended the inclusion in this edition of nitrous oxide, carbon dioxide, ethylene, and oxygen, none of which had appeared before. With regard to nitrous oxide in particular, the Commission drew very largely from the information supplied by the Committee in laying down the official standards of purity. In fact it is almost true to say that the monograph on nitrous oxide in the present edition is due to the Committee. With regard to the other gases mentioned, all of which are now included, the Committee was able to give some assistance only.
No sooner had the current edition of the Pharmacopoeia appeared than the Commission began to prepare for its successor, with possibly an addendum in the interval. A member of the Committee was appointed on to the Clinical Committee of the Commission and various subjects came under discussion almost at once. The desirability of including in a future edition the numerous basal anaesthetics and other similar bodies seems obvious but it presents a very difficult problem. They are now so generally used that it seems reasonable for them to be officially recognized, their composition stated, and standards of purity established. Unfortunately, they nearly all appear under trade names, and as such are ineligible for inclusion. To put them in under other names, even where such a course is possible, would be of little use, as experience has shown that the medical profession is extraordinarily unwilling to prescribe exactly the same drug if it is under an unfamiliar name.
EXPLOSIONS ASSOCIATED WITH ANAESTHESIA Interest has been aroused in this subject recently, owing to the alarming incident which occurred at the Royal Masonic Hospital last Autumn. At the last meeting of this Section we had a most interesting and informative discussion on the matter. As I then stated, the Home Office and the Ministry of Health were interested and had approached the Medical Research Council, and so the Anmesthetics Committee, for any help or information which we could supply.
On March 19, the Committee held a meeting which was attended by Dr. MacNalty, the Deputy Chief Medical Officer of the Ministry of Health, Dr. Kaye, of the Department of Industrial and Scientific Research, Mr. H. W. Swann, Electrical Adviser and Expert to the Home Office, and Professor Mellanby, the Secretary of the Medical Research Council. Mr. Swann spoke at length on the technical electrical aspects of the matter, and his suggestions, and the problem as a whole, were discussed by all present. As the result of this it appeared that while much was already known as to the sources of danger and the methods of counteracting them a good deal still remained to be learned. The information required could only be obtained by careful research, such as could well be undertaken at the National Physical Laboratory. Although in this country anesthetic explosions have been few, the feeling was expressed that there was an element of good fortune in this, without which they might have been, and may in the future become, far more frequent and more disastrous. It was the intention of the Ministry of Health to issue a memorandum on the subject and the question arose whether this should be done forthwith in a provisional form, or withheld until such time as the researches suggested had been completed. In view of the fact that these investigations might take many months, and of the possibility of further explosions, it was decided that it would be well to issue a provisional warning memorandum as soon as possible. This draft memorandum was later submitted to the Committee by the Ministry with a request for criticisms or suggestions. It was carefully considered at a subsequent meeting and a few alterations were proposed. CONCLUSION When I first undertook to read this paper I thought my task would be an easy one. It appeared only necessary to look through my records and jot down adequate notes on each subject as it occurred. Put into practice, this method proved far more difficult and onerous than I had expected. Although all the material had passed through my hands I was surprised to find how much of it there was. In consequence the problem of selection has proved a difficult one and I feel, that while I have said too much on some subjects, I have paid too little attention to others or even omitted them altogether. Particularly I am aware that, while I have mentioned many names of those who have worked for the Committee, I may not have given adequate credit to each, and indeed have, of necessity, not mentioned some at all. I can only close with the assurance that such shortcomings are simply due to lack of space and my own inadequacy for a really difficult task.
